A b s t r a c t. In the article we examine what determines the Polish sovereign Credit Default Swap dynamics. We consider not only measures of changes of the economic situation of the country, but also the impact of the international data. We find that the dynamics of the Polish sCDSs is very vulnerable to the dynamics of exchange rates, stock indices and bond spreads. These variables allow us to explain its behavior without including variables reflecting economic situation of the country. It is shown that the impact of information inflow is also important. K e y w o r d s: sovereign Credit Default Swap, Bond spread, Stock Exchange indices, exchange rates, sunspots, volatility transmission, volatility models, principal component analysis, event analysis.
Introduction
Credit derivatives were perceived as a successful financial innovation in the 90s. The most common type of credit derivatives are credit default swaps (CDS) . In a credit default swap one party of the contract buys protection and pays the seller a fixed premium each period, until either default occurs or the swap contract matures. If a default occurs, the seller is obligated to buy back from the buyer the defaulted bond at its nominal value.
The sovereign credit default swaps (sCDS) are financial instruments perceived as a protection against insolvency on debt issued by the sovereign borrower (a country). The protection buyer pays a regular premium, the socalled CDS spread.
During the financial crisis in [2008] [2009] investors became concerned about the overall economic situation and as a result sCDS spreads rose sharply. The reason is that the price of the sCDS contracts is believed to represent the risk associated with the country. This is embedded in the nature of the contract, which can be interpreted as a bet on the country default or the "insurance" against the situation that the country would not pay its obligations. If the risk associated with the country grows, the price of the "insurance" must grow as well. CDS contract to some extent may be perceived as an insurance, although it differs in the sense that the protection buyer may receive the payment without suffering any loses. As from the start of global financial crisis sCDS spreads have risen substantially and then dropped almost to the initial level, of particular interest is if these changes of spreads are driven by real economic situation.
Usually the economic indicators are perceived as those that represent the economic situation of the country (see e.g. Kosmidou, 2008) . However, most of the indicators are of monthly or quarterly frequency, while the sCDS instruments are traded daily. Therefore, researchers point out that the sCDS premia is very vulnerable to sunspots and expectations and it may not reflect the risk properly (see eg. Longstaff et al., 2005; Longstaff et al., 2011; Plank, 2010) . By sunspots we refer to extrinsic variables in the way that contagion is neither caused by the fundamentals deterioration nor by trade relationships. Moreover, the models for sCDS with macro-factors as the explanatory variables are usually capable of explaining about 50% of the sCDS dynamics (see e.g. Plank, 2010) . In the case of the Polish market such a model is presented in Kliber (2013b) , where the monthly dynamics of sCDS premium is explained by the macro-data of monthly frequency.
In the literature sCDS spreads are highly related to bond spreads and stock prices. Giannikos et al. (2013) find that CDS market dominates other markets in terms of price discovery and that the role of stock market diminishes during the financial crisis. As in case of all other financial instruments, the sCDS premia may be also vulnerable to the macroeconomic events from the American economy (Longstaff et al., 2011) . However macroeconomic announcements constitute only a part of all incoming information and are released on the monthly basis. Lamoureux and Lastrapes (1990) use trading volume as a proxy for information arrival time. As trading volume is observable variable it may well provide an approximation of inflow of widely defined information.
This paper contributes to the existing literature in a few aspects. First of all, we focus on the Polish financial market, which is usually neglected in literature. Secondly, we investigate jointly the influence of expectations and fundamentals in sovereign Credit Default Swap pricing. To examine this issue we consider proxies for domestic as well as outside-the-country "fundamentals" and we study also the impact of selected American macroeconomic announcements together with information inflow measure. We focus our study on constructing a model where the explanatory variables could be of daily frequency and simultaneously account for the economic condition of the country. We examine whether the Polish sCDS premia could be treated as an indicator of the true risk of Polish economy.
The remainder of the paper is structured as follows: in Section 1 we show how fundamentals influence the sCDS spreads, in Section 2 we focus on role of expectations in sCDS pricing, while in Section 3 we concentrate on the impact of macroeconomic announcements. We consider Polish sCDS of 5 years maturity over the period March 1, 2008 to May 31, 2013.
Interactions of the sCDS Spread with Variables Representing the Economic Situation of the Country (VAR-DCC Model)
Based upon the findings in the literature we decided to include in our dataset the following variables: bond spreads, exchange rate, stock-exchange index and trading volume of the index as a proxy for incoming information. We are aware of the fact that the variables should not be considered as fundamentals sensu stricto, since they themselves are prone to sunspot and expectations. However, taking into account data of monthly frequency inevitably would result in loss of information about sCDS dynamics, since the latter are traded daily. Such an approach was proposed in Kliber (2013b)the author tested vulnerability of monthly sCDS changes and volatility to the changes of such quantities as: unemployment, real wages, government earnings and expenditures, import, export, inflation, terms of trade, internal and external debt. The models were able to explain about 50% of the sCDS variability. This result is similar to ones documented for another economies (see eg. Longstaff et al., 2011) . Thus, we decided to use data of daily frequency that refl imperfe
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In the next step, we estimate the multivariate conditional variance model with dynamic correlation (Engle, 2002) , DCC(1,1,1,1) model with Student distribution, for the residuals obtained from the VAR model. Estimation is done in two steps. First, we estimate univariate volatilities (GARCH models), and in the next step -the correlation equation. The estimation was run via OxMetrics6 software with package G@RCH (Laurent and Peters, 2002) . The results of estimation are presented in Table 2 . As we can see, all the variables (apart from trading volume) are significant in all equations. Also the average values of correlations are significant in the case of each pairs excluding the ones with volume. Absolute values of the correlations are approximately 0.4. In Figure 4 we present the obtained estimates of conditional correlations for each pairs apart from the ones including volume, while in Figure 5 -the estimates of conditional variances.
Changes of Economic Situation in the World and Polish sCDS Pricing
In this Section we examine the vulnerability of Polish sCDS prices to the changes of similar indicators from the neighbor countries. Again, we take into account: bond spreads, exchange rates and stock exchange indices. In order to account for as much of the variability of the data as possible and to reduce the number of explanatory variables we decide to use Principal Component Analysis and check the reaction of Polish sCDS prices to the changes of the first principal components of each group of variables.
We calculate the bond spreads assuming again that the risk free rate of the region is represented by the German bonds yield. Based upon the previous studies (Kliber, 2013a) we are aware of the fact that in the case of some countries such spreads in some periods appear to be negative. Hence, we excluded some of the countries from the analysis. Eventually, we took into account the following bond spreads: French and British (so called low-yield Western European countries), Spanish (Southern Europe), Swedish and Finnish (Northern Europe) and Hungarian one (Central Europe). The dynamics of the spreads is presented in Figure 6 . At the time of the study Hungary was the country of the highest bond spread, i.e. its risk was the highest among all analyzed countries, compared to the German bonds. We observe also a gradual growth of risk of Spain, which equaled the Hungarian one at the end of the studied period. Yields of bonds in France and UK are very low Bollerslev, 1998) and equity market (e.g. Będowska-Sójka, 2011). Longstaff et al. (2005) confirm the impact of macroeconomic measures of bonds liquidity on CDS spreads. We examine to what extent are sCDS sensitive to macro news announcements and information flow to the market. Therefore, we use seven macro releases commonly used in the literature of macro news announcements effect (e.g. Almeida et al., 1998; Będowska-Sójka, 2011) . These are: industrial production, retail sales, consumer confidence, durable goods order, unemployment rate, producer price index, new home sales and purchasing manager index. These announcements are aggregated into indicator variable (DV) taking value of 1 if at least one release occur within the day and zero otherwise. The data considering macro announcements are from www.bankier.pl.
As a measure of intensity of unobservable information arrival we use trading volume of WIG index (Lamoureux, Lastrapes, 1990) . We assume that information arrival may influence the sCDS spreads. However, we are aware of the fact that in some cases trading volume cannot be an accurate proxy for information arrival. It refers to the liquidity motivated trading activities, heterogeneity among traders' expectations and beliefs etc. (see Kalev et al., 2004) . By incorporating lagged trading volume into the conditional volatility equation of the FIGARCH (1,d,1 ) model we examine if the rate of news arrivals significantly influence the conditional volatility.
We model sCDS return series, r t , with AR(1)-FIGARCH (1,d,1) process (see Appendix 2). We introduce into the conditional variance equations indicator variable standing for aggregated macro announcements. Dummy variable, DV t , has a value of 1 at the day of macro announcements and zero otherwise. This variable is responsible for the impact of the macro releases on the conditional volatility. If there is any influence of these macro releases, the estimated parameter should be significant. In another model we introduce the lagged volume, VOL t-1 , into the conditional variance equation in order to account for undefined information. The significance of the parameter standing by the volume variable would suggest that information inflow affect sCDS volatility. The FIGARCH model is chosen from the GARCH class models -the choice is based on information criteria and the value of logarithm of likelihood function.
The results of model estimation are shown in Table 7 . The impact of macro news is not significant. However, the lagged stock index volume variable appeared to be significant. It suggests that overall activity driven at least by incoming information or the rate of news arrivals are influencing sCDS premia's volatility significantly.
Parameters are stable across different specifications. When included in the equation, the lagged volume causes substantial reduction in the value of the constants' parameter in the conditional variance equation. However, both α and β do not change substantially. Thus sCDS returns are not sensitive to the examined public macro announcements, but they are to some extent influenced by unspecified information.
Conclusions
In the paper we analyzed dynamics of Polish sovereign Credit Default Swaps and checked its reaction to the changes of variables reflecting economic situation of the country, as well as the ones connected with economic situation in the world financial markets. In order not to replicate our previous findings, as well as not to lose too much information, we did not consider the actual fundamentals (of monthly or quarterly frequency), but concentrated on the variables from financial markets, such as bonds, exchange rates and stock indices. We compared the models that included the "domestic" variables with the ones including the analogous variables from neighborhood countries.
We found that although the variables reflecting the economic situation of the country play a significant role in explaining the dynamics of the sCDS premia, the model that take into account only the environment variables is capable to explain the dynamics of the premia even better. Both the exchange rates and bond spreads have a strong explanatory power in explaining the sCDS premia. We find also that the impact of important macro news from the American economy on the dynamics of the sCDS premia is insignificant. However, we show that the impact of information inflow proxied by trading volume is strong.
Taking into account the findings presented in the paper, we doubt whether the premium of the Polish Sovereign Credit Default Swaps should be treated as the risk indicator of the Polish economy. Moreover, the results of the research suggest that the links among some segments of world financial markets can be stronger than the links among these segments within one country. Plank, T. (2010) 
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